A method for determination of phospholipids in serum is described that involves complexing intact phospholipids with chromogenic reagent, thus eliminating the need for acid digestion, which is a mandatory step in all the current procedures for phospholipid analysis. Inorganic phosphorus and other serum components do not interfere in the determination. Excellent agreement between results of this new procedure and the conventional acid digestion method (r = 0.986, y intercept = 3.053, and slope = 0.986) makes it an attractive alternative clinical method for determination of phospholipids in serum.
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AddItIonal Keyphrase: normal values
In clinical laboratories, total serum phospholipids are measured by procedures that are based on obligatory conversion of phospholipid phosphorus to inorganic phosphorus by acid digestion, usually with H2S04 and H2O2 or HC1O4 (1) . Recently a colorimetric procedure described by Raheja et al. (2) obviates the need for acid digestion. In their procedure a modified spray reagent (chromogenic solution) formulated by Vaskovsky and Kostetsky (3) is used for color development with intact phospholipids.
They reported assays for only purified phospholipids, and did not apply the technique to serum phospholipid determination. Here, I describe a new approach to the routine analysis of serum phospholipids that eliminates the need for acid digestion.
Preparation of serum sample. A 0.2-ml serum sample was added to 2.8 ml of isopropanol in 16 X 100 mm Kimax-glass tubes with Teflon-lined caps. After mixing for 15s on a vortex-type mixer and centrifuging at 2400 rpm for 5 mm, the supernates were decanted. These supernates are stable for at least three months when stored in the freezer (-20 #{176}C).
Lecithin stock solution.
(L-a-phosphatidylcholine, no. p-5388, type 111-E, hexane solution, 100 g/liter) was purchased from Sigma Chemical Co., St. Louis, Mo. 63178 and stored at -20 #{176}C. One milliliter of the stock solution of lecithin was diluted to a final volume of 300 ml with hexane. This working solution is stable at 4 #{176}C for at least for two months.
Preparation of the chromogenic solution.
This is a modification of the spray reagent described by Vaskovsky and Kostetsky (3) . Dissolve 16 g of ammonium molybdate in 120 ml of water to give solution I. Shake 40 ml of concentrated HC1 and 10 ml of mercury with 80 ml of solution I for 30 mm to give, after filtration, solution II. Carefully add 200 ml of concentrated H2SO4 to the remainder of solution I. To the resulting solution add solution II to give solution III. Add 45 ml of methanol, 5 ml of chloroform, and 20 ml of water to 25 ml of solution III to give the chromogenic solution, which is stable for at least three months if stored at 4 #{176}C.
Color development.
Pipet 0.5-ml aliquots of the supernates prepared from serum samples, or appropriate volume of lecithin working standard, into 16 X 100 mm culture tubes and evaporate in a block heater at 100#{176}C. Evaporation may be further facilitated by directing a current of air into the tubes. For the blank use 0.5 ml of isopropanol. Add to the residue 0.4 ml of chloroform followed by 0.1 ml of chromogenic solution, and vortex-mix the contents for 5 s, cover the tubes with mar- 
Results
Standard curve. Figure 1 shows the relation between the concentration of lecithin and the absorbance at 710 nm. The curve is linear up to 400 mg of lecithin per deciliter (4.0 g/liter). When sample concentrations exceed this, accurate determination can be made by taking a proportionately smaller volume of the isopropanol extract of serum. I added aliquots of lecithin solution ranging in concentration from 0.5 to 2.5 g/liter to commercial control serum and estimated lecithin ( Table 1 ). The recovery ranged from 94.4 to 114% (mean, 102.3%; CV, 6.2%). Addition of bilirubin (200 mg/liter), hemoglobin (10 g/liter) and triolein (10 g/liter) to serum specimens did not affect the phospholipid measurements.
Previously, Raheja et al. (2) have also shown that addition of a large quantity of tripalmitin or neutral peanut lipid to a sample phospholipid did not affect the estimation of phosphatidylcholine.
Reproducibility.
Within-run precision was determined by analyzing 24 and 12 replicates of two control sera A and B, respectively (Table 2 ). For serum A the mean value was 1.36 g of lecithin/liter (SD, ±79 mg; CV, 5.8%). Corresponding values for serum B were 3.27, 173, and 5.3%. Table 2 summarizes the day-to-day precision for control sera A and B; aliquots of these sera were stored frozen until use, and duplicates were thawed and assayed each working day for 20 days. The mean concentration for serum A was found to be 1.41 g of lecithin per liter (SD, 118 mg/liter; CV, 8.4%). For serum B the corresponding values were 3.05, 169, and 5.5%. The present method has the following advantages:
1. Intact phospholipid molecule reacts with the chromogenic solution, thus eliminating the acid hydrolysis step required in all the existing procedures used in clinical laboratories.
2. Phospholipid/chromogenic reagent complex is soluble in organic solvent (nonane), whereas chromogen produced with inorganic phosphorus is water soluble. Therefore the present method is absolutely free from interference from inorganic phosphorus coming from serum, reagents, or glassware. 
